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In gas-phaseclustersciencethemetalcarbideclustersplayaspecialrole. In 1992Castlemanandcoworkersreportedtheobservationof a
new classof clusters,theM � C ��� “met-cars”.The(8,12)(i.e. thenumberof metalatoms,thenumberof carbonatoms)stoichiometrywas
foundto bevery stable,anda near-sphericalcagestructurewasproposed.Later, Duncanet al. observedanotherstableconfiguration,
theM ��� C ��� cluster, which is thoughtto bea pieceof a face-centeredcubic(FCC)lattice,andtheseclustersarethereforenamed“nano-
crystals”.Both clusterscannotbeisolated,andno spectroscopicdata,which caneitherconfirmor disprove theproposedstructures,has
beenobtained.Their advocatedstability is primarily derivedfrom thecorresponding“magic” peaksin themassspectrum.
Here,tunablepulsedinfrared(IR) radiationfrom thefreeelectronlaserFELIX is usedto selectively exciteneutralmetalcarbideclusters,
directly, via theirvibrationalmodesto veryhighinternalenergies.For thestronglyboundclustersaprocesscalled“thermionicemission”
canoccur, emittinganelectronin orderto releaseits excessenergy. Theresultingionsaredetectedvia a reflectrontime-of-flight mass
spectrometer.
In the caseof titanium carbideclusters,a whole set of massesis found to be stablein the gas phase. Besides(8,12) and (14,13),
also biggerclustershaving the FCC structureareobserved to be stable. By tuning the wavelengthof FELIX while monitoring the
numberof ions,thefirst infraredspectraof any of thesespeciesareobtained,which revealstructuralinformation.In thisway the(8,12)
stoichiometryis concludedto have C–CbondingwhereasTi ��� C ��� hasremarkablesimilaritiesto bulk TiC.
Furthermore,all theheavier nano-crystalshave surprisinglyidenticalspectrashowing a singleresonanceat around20 micron,which is
now believedto accountfor theinfraredemissionfeatureobservedby theISO satellite,originatingfrom AGB starswho arein thelater
stagesof their life.


